In the present synthesis a series of 1-(1-methyl-2-oxo-1,2-dihydroquinolin-4-yl)-2-substituted phenylpyrazolidine-3,5-diones were prepared. By the reaction of N-methylbenzenamine with diethyl malonoate 4-hydroxy-1-methylquinolin-2(1H)-one were prepared, which on treatment with posphoryl chloride converted into 4-chloro-1-methylquinolin-2(1H)-one. Subsequently with substituted phenyl hydrazines 1-methyl-4-(2-substitutedphenylhydrazinyl)quinolin-2(1H)-one were obtained, which on reaction with diethyl malonate gave 1-(1-methyl-2-oxo-1,2-dihydroquinolin-4-yl)-2-substituted phenylpyrazolidine-3,5-diones. All structures were characterized by IR, 1 HNMR & mass spectrometry. Further all the synthesized compounds were evaluated for their anti-nociceptive activity in mice by Eddy's hot plate and acetic acid induced writhing response. All compounds have shown the activity. In hot plate model compounds QAA-04c and QAA-04d have given more activity than standard, whereas in case of acetic acid induced writhing model compounds QAA-04a and QAA04d have given significant analgesic activity which is comparable with the standard drug. Compound QAA-04b has shown least analgesic activity. Compound QAA-04a was almost equal in activity to the standard drug diclofenac sodium and was considered as the lead molecule.
Introduction
2-Quinolone derivatives are an important class of nitrogen containing heterocycles and were reported to possess a wide spectrum of biological properties such as antibacterial [1] , analgesic [2] , anti-inflammatory [3] , antifungal [4] and antimalarial activities [5] . Pyrazolidine 3,5 diones exhibit antibacterial, antifungal [6, 7] , Cox inhibition activity [8] , anti-inflammatory, antipyretic, analgesic [9] , antitubercular [10] , antiviral [11] , anti hypertensive [12] , antiglaucoma 13], antioxidant [14] , anti depressant, anxiolytic, neuroprotective [15] , antimicrobial [16] , cytotoxic, antiproliferative [17] , antidiabetic [18] , anti-Alzheimer [19] and anticancer [20] .
Several methods have been reported in literature for the synthesis of pyrazoles. Most common method of pyrazole synthesis is the reaction between 1, 3-diketocompounds and hydrazine or hydrazine hydrate or substituted hydrazines [21] . Antipyretic action of a pyrazole derivative in human was discovered by Knorr, in 1884 and the compound was named "antipyrine".
Pyrazolones and 1-phenyl-pyrazolidine-3,5-diones are the most important derivatives of pyrazole and are present as a basic moiety in a number of pharmaceutical compounds like phenylbutazone, oxyphenbutazone, butazolidine, antipyrine, amino-pyrine and novalgin. In the present study 2-quinolones were condensed with pyrazolidine 3,5 diones. All the synthesized compounds were evaluated for their anti-nociceptive activity in mice by Eddy's hot plate and acetic acid induced writhing response. From this study it was concluded that substituent with electron donating groups was active and 4 amino substituted compound was almost equal in activity to the standard drug diclofenac sodium. Fig.1 shows the scheme protocol for synthesis. Chemicals were procured from Merk, Loba Chem and Central Drug House (P) Ltd., India of laboratory grade for synthesis of title compounds. Melting points of the title compounds were recorded in open capillary tube in liquid paraffin bath as well as in precision melting point apparatus and were uncorrected.
Experimental
Thin-layer chromatography was carried out to monitor the reactions using silica gel G plates. Solvent system used throughout the experimental work for running TLC plates was toluene, ethyl acetate in the ratio of 3:2.
IR spectra were recorded by using KBr pellet technique on Shimadzu IR spectrophotometer. 
Ethanol
Methanol SCHEME-I Fig.1 . Protocol for synthesis of 1-(1-methyl-2-oxo-1,2-dihydroquinolin-4-yl)-2substituted phenylpyrayolidine-3,5-diones 1 HNMR spectra were recorded in deuterated chloroform using tetra methyl silane (TMS) as an internal reference standard on Bruker Avance-II 400 NMR spectrometer and mass spectra were recorded on a thermo Finnegan LCQ advantage max ion trap mass spectrometer for title compounds. Spectral data were consistent with the assigned structures. [22] A mixture of N-methylbenzeamine (12g, 0.07 mol), diethyl malonate (13mL, 0.1 mol), Dioxane (25mL) and trace of conc. HCl was taken in 250 mL RBF and refluxed at 70-80 • C for 3h and then at 260-270 °C for 6 h (until the distillation of ethanol stopped), cooled at room temperature and conc. sulfuric acid (20mL) added. The mixture was refluxed at 190-200
General procedure for Synthesis of 4-hydroxy-1-methylquinolin-2(1H)-one 1 (a-i)
• C for 1 hr and hot mixture was poured in 500mL of ice cold water with constant stirring (Scheme 1).
Separated solid was filtered, dried, and recrystallized from ethanol. The yield of the product & m.p. was found to be 64.9%, 223-224ºC.
General procedure for Synthesis of 4-chloro-1-methylquinolin-2(1H)-one 2(a-i) [23]
In a 150 mL RBF was added the 4-hydroxy-1-methylquinolin-2(1H)-one (11.58g, 0.6 moles), POCl 3 (9.2g, 0.6 moles) and pyridine (2.37 mL, 0.03 moles). The reaction mixture was heated to 160 °C for 2 hours. After cooling, the contents were quenched with cold water (~0 °C, 100 mL), and the solution's pH was adjusted to 8-9 with saturated Na 2 CO 3 solution (Scheme 1).
Solid products were collected after filtration, and washing with a small amount of methyl t-butyl ether, and dried. . The yield of the product & m.p. was found to be 68.5%. & 245-247 ºC.
General procedure for Synthesis of 1-methyl-4-(2-substitutedphenyl hydrazinyl) quinolin-2(1H)-one 3 (a-i) [24]
To a suspension of 4-chloro-1-methylquinolin-2(1H)-one 2(a-i) (6g, 0.026mol) in methanol (10mL) added phenyl hydrazine (6ml, 0.05 mol) at room temperature. After stirring, ethanol (20mL) was added and refluxed for 1hr, cooled at room temperature, filtered and washed the solid with diethyl ether (20 mL) and purified from ethanol (Scheme 1).
The yield of the product & m.p. was found to be 75.8% & 168-169 ºC.
General procedure for Synthesis of 1-(1-methyl-2-oxo-1,2-dihydroquinolin-4-yl)-2-substituted phenylpyrazolidine -3,5-diones 4(a-i) [25]
To a mixture of 1-methyl-4-(2-substituted phenyl hydrazinyl) quinolin-2(1H)-one 3 (a-i) (6g, 0.01mol) and diethyl malonate (3mL, 0.015 mol) added ethanol (90mL) and acetic acid (1mL) and refluxed for 5hrs. The reaction mixture was left in open dish for 2-3 hrs (Scheme 1).
The solid precipitate formed was filtered, dried and recrystallized from ethanol. The yield of the product & m.p. was found to be 53.4%, 230-232ºC. Animal House Section, Department of Pharmacology, Devsthali Vidyapeeth College of Pharmacy, Lalpur, Rudrapur (U. S. Nagar) were used in the study. The animals were procured from IVRI, Bareilly (U.P.). Minimum of 6 animals were used in each group.
Results and Discussions

Spectral data of synthesised compounds
1-(1-methyl-2-oxo-1,2-dihydroquinolin-4-yl)-2- methylphenyl pyrazolidine -3,5-diones 4a IR (KBr): 3086 (Ar, C-H), 2943 (alkenes), 2856 (alkane), 1647 (>C=O, quinolone), 1675 (>C=O, pyrazolidinedione),1H NMR (CDCl3) 2.1 (3H, CH3), 2.8 (3H, N-CH3), 3.4 (2H, pyrazolidinedione), 6.86 (1H C3-H quinolone), 7.22-7.26 (8H, Ar) m/z 347 (M+), 349 (M+1) 1-(1-methyl-2-oxo-1,2-dihydroquinolin-4-yl)-4- methylphenyl pyrazolidine -3,
Acute Toxicity Studies
The acute oral toxicity studies were performed to study the acute toxic effects and to determine safest dose of the synthesized compounds. Swiss albino mice of either sex weighing 20-25 g were used for the study. The aqueous solution of compounds were administered orally to different groups of over night fasted mice at the doses of 30, 100, 300, 1000 and 3000 mg/kg body weight. After administration of the compounds, animals were observed continuously for the first three hours for any toxic manifestation.
Thereafter, observations were made at regular intervals for 24 hrs. Further the animals were under investigation up to a period of one week. 1000 mg/kg body weight was found to be safe and 1500 mg/kg body weight was found to be toxic. So dose was decided 1/10 th of the safe dose i.e. 100 mg/ kg body weight.
Analgesic Activity Method 1 (Hot Plate Method)
Heat is used as a source of pain. Animals were individually placed on the hot plate maintain at constant temperature (55°C) and the reaction of animals, such as paw licking or jump response was taken as the end response.
Analgesic drugs/compounds increases the reaction time. The method was first described by Eddy & Leimbach (A cut off period of 15 sec is observed to avoid damage to the paw). The compounds were dissolved in the Carboxy Methyl Cellulose (0.5% suspension) Control, standard and test compounds were given per orally to the animals and the reaction of time of animals at 30, 60, 90 & 120 min interval was noted on the hot plate after drug administration.
The method of Eddy and Leimbach using techno heated plat analgesic apparatus was used. The standard drug Diclofenac Sodium (20 mg/kg) was used reference drug for comparison. The result was tabulated in Tables 1 & 2 . Results were expressed as means ± S.E.M. Statistical significance was analyzed using the one-way analysis of variance followed by Tukey's Multiple Comparison Test where p < 0.05 was accepted to be a significant difference. 
Method 2 (Acetic Acid Induced writhing test)
The analgesic activity of the extracts was evaluated using acetic acid induced writhing method in mice. In this method, acetic acid is administered intra-peritoneally to the experimental animals to induce pain sensation. Albino mice of either sex (25-30 g ) were used for the study. In the present study diclofenac sodium was used to as standard.
Test samples and vehicle were administered orally 30 minutes prior to intraperitoneal administration of 0.6% v/v acetic acid solution (0.1ml/10g) but diclofenac sodium (20mg/kg) under same condition was administered 30 minutes prior to acetic acid injection. Then the animals were placed on an observation table. Each mouse of all groups were observed individually for counting the number of writhing they made in 20 minutes commencing just 5 minutes after the intra-peritoneal administration of acetic acid solution.
Table2. Effect of synthesized compounds on acetic acid induced writhing in mice N=6; student t test; * P≤0.05; **P≤0.01;*** P≤0.0001when compared with control. Control animals received an equal volume of vehicle. Results of percentage analgesic activity of compounds were calculated using following formula and the results were show in Table 2 . Fig.2 shows comparative effect of synthesized compounds on latency to hot plate test in mice and in Fig.3 The present work has clearly demonstrated that 2-quinolone moiety can be successfully used to synthesize a wide variety of pyrazolidine 3,5 dione derivatives of pharmaceutical interest. A novel series of compounds (QAA-04a-04i) were synthesized and characterized by their IR and NMR data and mass data. All the synthesized compounds were subjected to the acute toxicity studies and their analgesic activity.
The activity is done by hot plate method which is further confirmed by acetic acid induced writhing method. Results of analgesic activity via hot plate model showed that compound QAA-04a, QAA-04c, QAA-04d, QAA-04f, QAA-04g and QAA-04i were found to possess a significant analgesic activity and comparable to the standard drug when compared to the control. Compounds QAA-04c, QAA-04d were found to posses the significant after 30 min. When compared with standard the compounds QAA-04c and QAA-04d found to possess a very significant activity (Table 1) .
Hot plate method is an acute spinally mediated reflex to noxious thermal stimuli and it is known to be selective for centrally acting analgesics. In this model compound QAA-04c, QAA-04d, QAA-04f and QAA04g were found to posses significant analgesic activity and comparable to the standard drug [26] [27] [28] .
Mechanism of action of compounds could probably due to blockade of the effect or the release of endogenous substances that excite pain nerve endings similar to that of diclofenac sodium and other NSAIDs. This is because NSAIDs can inhibit COX in peripheral tissues and, therefore, interfere with the mechanism of transduction of primary afferent nociceptors [29] [30] [31] [32] .
Acetic acid causes inflammatory pain by inducing capillary permeability and liberating endogenous substances that excite pain nerve endings. Since the writhing test usually lasts for less than one hour, it is too short to cover central prostaglandin-dependent sensitization, which requires spinal COX-2 induction. However it primarily involves COX-1 derived prostanoids and thus non selective COX inhibitors offers a better anti-nociceptive effect as compared to selective COX-2 inhibitors [33] [34] [35] .
All compounds have shown analgesic activity. Our study revealed the anti-nociceptive potential of synthesized compounds QAA-04a and QAA-04d produced significant inhibition in acetic acid writings, p.o. suggesting peripheral analgesic activity. In this model compound QAA-04a, QAA-04d, QAA-04e and QAA-04f were found to posses significant analgesic activity and comparable to the standard drug.
Conclusions
From the above study it was concluded that, among the series of tested derivatives, the good analgesic activity was given by the compounds substituted with electron donating groups where as the compounds substituted with electron withdrawing groups have moderate analgesic activities. In case of hot plate model compounds QAA-04c and QAA-04d have given more activity than standard, whereas in case of acetic acid induced writhing model compounds QAA-04a and QAA-04d have given significant analgesic activity which is comparable with the standard drug.
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